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Backward extrusion process for inner profiles 



Description 

The invention relates to a process of producing an inner pro- 
file in a tube or hollow profile. 

In this process, the tube or hollow profile, prior to being 
deformed, comprises a substantially uniform wall thickness and 
is placed into a suitable supporting sleeve and is deformed by 
pressing in a forming die - whose outer profile corresponds to 
the inner profile to be produced - starting from one tube end. 
The material displaced as a result of the production of the 
profile leads to a backward extrusion of the deformed tube or 
profile at the tube end inside the supporting sleeve. 

When carrying out said prior art process, there exist limits 
regarding the profile height, i.e. the difference between the 
smallest cross-section and the greatest cross-section of the 
forming die in that, with an increasing degree of deformation, 
the profile filling becomes inadequate. The material no longer 
fully fills the tool contour of the forming die, which results 
in an unusable product. In addition, it is possible that, in 
the running-in region, the portion of the inner profile where 
the least change in shape occurs is subject to under-filling. 

It is therefore the object of the present invention, to pro- 
pose an improved process of producing inner profiles, which 
process ensures an improvement in the degree of filling of a 
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mould and which makes higher profile heights safe for produc- 
tion. 



The objective is achieved by a process of producing an inner 
profile in a tube or hollow profile with the following charac- 
teristics: 

inserting the tube or hollow profile into a supporting sleeve, 
with a first tube end being axially supported; 

placing a pressure-loaded annular die on to the other tube 
end; 

pressing a forming die with an outer profile into the tube or 
hollow profile from the latter tube end for producing the in- 
ner profile (18) ; 

allowing the return of the annular die under a pressure load 
in the opposite direction of that of pressing in the forming 
die. 

A process carried out in this way allows a counter pressure to 
be built up on the back-flowing, completed tube or hollow pro- 
file with an inner profile, which counter pressure forces the 
material to flow into the full profile cross-section of the 
forming die and prevents under-filling at the start of the in- 
ner profile. The supporting sleeve radially supports the tube 
or hollow profile, thus preventing a radial expansion. More 
particularly, the improved inventive process can be carried 
out as a cold forming process. 

In a particularly optimised embodiment of the inventive proc- 
ess, the pressure-loaded return of the annular die is effected 
under an increasing reduction in the pressure load while si- 
multaneously pressing in the forming die, and because of the 
increasing length of the inner profile, the increasing influ- 
ence of the wall friction between the finished tube or tube 
profile and the supporting sleeve is compensated for. 
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More particularly, as the return path increases, the pressure 
load on the annular die is reduced to such an extent that the 
sum of the forces resulting from the integrated wall friction 
between the tube or hollow profile and the supporting sleeve 
in the region of deformation on the one hand and the pressure 
load on the annular die on the other hand remains approxi- 
mately constant. This means that uniform pressure conditions 
are generated in the respective region of deformation along 
the entire profile length, which pressure conditions can be 
optimised. 

In a preferred embodiment, the process of producing inner pro- 
files is used for producing splined shaft profiles which are 
suitable for producing torque transmitting plug-in connections 
between an inner and an outer splined shaft profile. 

According to a further embodiment, the inner profile is pro- 
duced in the form of a multiple ball track profile which can 
serve as the outer part of a torque transmitting ball- 
containing longitudinal displacement unit. 

A preferred embodiment of the invention is illustrated in the 
drawing and will be described below. 

Figure 1 shows a tubular workpiece in the starting condition. 

Figure 2 shows the tube inserted into the supporting sleeve 
including a profiled die and an annular die before the start 
of . the deformation process. 

Figure 3 shows the tube inside the supporting sleeve in an 
early phase of pressing in the profiled die. 
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Figure 4 shows the tube in a later phase of pressing in the 
profiled die. 

Figure 5 shows the finish-profiled tube in the supporting 
sleeve after the profiled die has been withdrawn. 

Figure 6 shows the finished profiled tube according to Figure 
5 in the form of a detail. 

Figure 1 shows a tube 11 in the form of a detail inside which 
an inner profile is to be produced. It is possible, instead of 
the tube, to use a substantially uniform closed tubular pro- 
file. In such a case, the supporting sleeve and the profiled 
die have to be adapted accordingly. 

In Figure 2, the tube 11 is inserted in a substantially play- 
free way into a supporting sleeve 12, and, for the purpose of 
being axially supported, both are jointly positioned on a base 
plate 13 with a central hole. Said base plate 13 directly sup- 
ports a first tube end 19. The second rear tube end 20 is 
free. At a distance from the supporting sleeve 12, there is 
provided a coaxially arranged die 14 with an attached profiled 
die 15 for producing an inner profile in the tube 11. On the 
die 14, there slides an annular die 16 which, at its front 
end, comprises an inner recess 17 which partially accommodates 
the profiled die 15. 

In Figure 3, the profiled die 15, for the purpose of producing 
an inner profile 18, has already been partially pressed into 
the tube 11 from the second tube end 20. By proceeding in this 
way, the front end of the annular die 16 is in contact with 
the end face of the second tube end 20 from the start. Because 
of the backward extrusion of the profiled portion, the length 
of the tube 11 has already increased. 
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Figure 4 shows the tools and the tube in a later process pha- 
se, wherein the profiled die 15, while producing the inner 
profile 18, has already been largely axially pressed into the 
tube 11. The pressure-loaded annular die 16 has been further 
pushed back relative to the supporting sleeve 12. 

Figure 5 shows the completed tube 11' while still inside the 
supporting sleeve 12 after the first die 14 with the profiled 
die 15 and the annular die . 16 have been withdrawn from the 
supporting sleeve 12. As there has been provided the support- 
ing plate 13, the profile cannot be guided as far as the tube 
end. It if is the intention to produce a profile which extends 
along the entire length, the first tube end 19 can be cut off. 

Figure 6 shows the finished profiled tube 11' in the form of a 
detail. It has already been described that while the profiled 
die is driven forward in the tube, the pressure load on the 
annular die 14 escaping towards the right is reduced towards 
the left with an increasing return path in such a way that the 
sum of the forces resulting from the integrated wall friction 
in the deformed region and of the pressure load force applied 
by the annular die is substantially kept constant. 

A tubular workpiece or a hollow-profile-like workpiece 11 with 
a substantially uniform wall thickness has been inserted into 
a mould or supporting sleeve 12, wherein both the workpiece 11 
and the supporting sleeve 12 are positioned on a base plate 13 
for the purpose of being axially supported. A first die 14 
with a threaded-on profiled die 15 producing an inner profile 
18 have already been axially pressed into the workpiece. The 
cross-section of the tube or hollow profile has been deformed 
into the finish-formed workpiece 11' with the inner profile 
18. The front end of the annular die 16 is placed on to the 
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upper end of the workpiece 11 and is pressure-loaded upwardly, 
i.e. it is able to give in the opposite direction to the first 
die 14 when the die 14 is moved forward downwardly, i.e. in 
the direction of deformation. To be able to accommodate the 
profiled die 15 at the beginning of the deformation process, 
the annular die 16 comprises an inner recess 17 at its front 
end. Between the finished profile 11' and the mould or sup- 
porting sleeve 12, the backward extrusion causes a wall fric- 
tion which adds up up to the region of deformation at the pro- 
filed die 15. With an increasing return path, the pressure 
load on the annular die 14 is reduced in such a way that the 
sum of the integrated wall friction at the region of deforma- 
tion and of the pressure load force can be kept substantially 
constant . 



